Abstract. Straw The samples were also taken from 6 field experiments where the effects of applying different elements in salt mixtures as well as that of the usual NPK fertilization on the mineral element composition of grain and straw were studied. NPK fertilizer did not change the composition markedly. Neither did it the direct application of elements to the soil.
Introduction
The content of mineral elements in straw is of importance, among other things, in its use as animal feed. In addition, nutrients are returned to the soil when the straw is ploughed in.
In order to learn about the mineral element contents of straw, samples collected during the Study on Mineral Elements in Finnish Soils and Plants (published in Acta Agric. Scand. Suppl. 20, 1978) were analyzed.
Material and methods
The straw samples were collected during the years 1974-76. There were two series of trials from which the straw samples were taken. One consisted of plot pairs whose performance is reported in detail by JAAKKOLA and VOGT (1978) and by VOGT and JAAKKOLA (1978) . The other series consisted of the five-treatment four-replication field experiments reported by SYVÄLAHTI and KORKMAN (1978) .
Only the straw samples taken from selected trials were analyzed. The 6 385
Maataloustieteellinen Aikakauskirja JOURNAL OF THE SCIENTIFIC AGRICULTURAL SOCIETY OF FINLAND selection was made from among those trials where the same crop was grown during all three experimental years. Spring wheat, barley and oat straw was included in the material. A brief description of the selected samples is given below.
Plot pairs
The spring wheat straw samples were collected from 6 plot pairs. These were situated at the South-West Finland Experimental Station, Mietoinen (2) , at the Kymenlaakso Experimental Station, Anjalankoski (2) and at a private farm, Hausjärvi (2). All the plots were on mineral soils. (1978) and VOGT and JAAKKOLA (1978) . The cadmium and selenium contents were determined in Oulu.
Results and discussion
The mean and the range of contents in spring wheat grain and straw harvested from the plot pairs are presented in Table 1 . The grain yield in that particular material also given in Table 1 shows that the crop grew normally. However, as can be seen from the wide range of yield results, very poor growth occurred in some cases as well as rather satisfactory growth in others.
The samples taken for this study from the whole material of the plot pairs were satisfactorily representative when compared with the results on grain yield and mineral contents in grain (cf. JAAKKOLA and .
Among the elements determined the contents of potassium, calcium, boron, cadmium, cobalt, chromium and lead were clearly higher in the straw than in the grain. The opposite holds true most clearly with phosphorus and zinc. The variation of many contents was greater in the straw material than in the grain.
Barley straw (Table 2) did not differ very clearly from that of wheat. The The contents of potassium, calcium and magnesium in barley and oat straw published by JOKINEN (1979) fall rather well within the range of the present material. However, some lower calcium contents were recorded by JOKINEN (1979) . The contents of these elements in wheat, barley and oats reported from Australia (MULHOLLAND et al. 1974 , PEARCE et al. 1979 and from the USA (MUGWIRA 1980) did not deviate markedly from the present data either. The phosphorus contents published by these Australian and American authors were rather similar to those in this material. The phosphorus contents in wheat and barley straw and grain in a German experiment (SCHMID 1977) were rather low in comparison with the present material.
The contents of boron, copper, manganese, molybdenum and zinc in spring wheat, barley and oats have been published by SIKORA (1974) in Poland. These contents fell within the range of the present material. However, the mean contents of manganese in barley and oat straw were clearly lower as were the manganese contents of barley straw published by MUG-WIRA (1980) in the USA. The zinc contents in wheat and barley published in Germany by SCHMID (1977) were well within the range of the present material, however, the copper contents tended to be slightly higher in the German study. (1974), who studied the effect of boron, copper, manganese, molybdenum and zinc application on their content in grain and straw. The contents of manganese, boron and molybdenum were usually increased more in straw than in grain which is in accordance with SIKORA's (1974) results.
In Table 5 the first year averages as well as means of all three years are presented in order to show if the effect in the first year was greater than during the other two. There is some evidence that this really was true in some cases. For example, manganese, zinc, boron, selenium and cadmium in barley and oat straw seem to have responded in that way. On the contrary, the molybdenum content increased more in the later years. The spring wheat straw did not respond markedly to the omission of the usual yearly fertilization (Table 6 ). However, some contents tended to be slightly higher when not fertilized, although opposite effects were also recorded. The boron content in straw increased most clearly when fertilizer was not applied. The response of grain was much smaller.
The contents in spring wheat straw could not be increased by applying elements to the soil. Not even the selenium content in straw increased although its content in grain rose very clearly.
The manganese content of barley straw increased somewhat when omitting the fertilizer application (Table 7) . The content was generally of a higher level than that in spring wheat straw. Other differences due to fertilization were insignificant. The application of elements to the soil did not in general result in elevated contents in straw or grain. However, the boron, molyb- denum and selenium contents in straw did increase. Again, the selenium content in grain responded more than that in straw. The fertilization of oats seemed to increase the boron content in straw somewhat (Table 8) . Barley and wheat reacted in the opposite way. The fertilization of oats also caused a decrease in the molybdenum content in straw, an effect which could not be recognized in wheat and barley. Application of elements to the soil was an ineffective way of increasing their contents in straw the only exception being molybdenum the application of which raised its content in straw to the same level as in the non-fertilized treatment.
